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GLUCOSAMINE/CHONDROITIN COMBINED WITH
EXERCISE FOR THE TREATMENT OF KNEE
OSTEOARTHRITIS: A PRELIMINARY STUDY
S.P. Messier1, S.L. Mihalko1, R.F. Loeser2, J. Jolla1,
J. Pfruender1
1Wake Forest University, Winston-Salem, NC, 2Wake Forest
University School of Medicine, Winston-Salem, NC
Purpose: This preliminary study sought to determine whether
using 1500/1200 mg of glucosamine hydrochloride and chon-
droitin sulfate (GH/CS) is effective, both separately and combined
with exercise, compared to a placebo-plus-exercise program in
improving physical function, pain, strength, balance, and mobility
in older adults with knee osteoarthritis (OA).
Methods: This double-blind, placebo-controlled, randomized
clinical trial lasted 12 months. Participants included 89 older
adults (age ≥ 50 yrs.) with knee OA randomized to either GH/CS
or placebo groups. Phase I was a 6-month trial comparing the ef-
fects of assignment to either GH/CS or placebo. Phase II added 6
months of exercise for both groups. Outcome measures included
WOMAC function and pain, 6-minute walk, balance, and knee
strength.
Results: Of the 89 randomized participants, 72 (81%) completed
the study. Pill compliance was 89% and 86% in Phase I, and,
in Phase II, 88% and 82% for the GH/CS and placebo groups,
respectively. Exercise compliance during Phase II was 77% for
the GH/CS group and 71% for the placebo group. WOMAC
function and pain did not differ significantly between the groups
at 6- or 12-month follow-up. The GH/CS group improved function
19% from baseline, while the placebo group improved 14%. Pain
improved 10% and 22% in the GH/CS and placebo groups,
respectively. Both groups made modest (5%) gains in 6-minute
walk distance. Knee extension and flexion strength did not differ
significantly between the groups. Balance improved 2% in the
GH/CS group and 9% in the placebo group after 12 months.
Rescue medication use decreased 37% in the GH/CS group
compared to only 11% in the placebo group. An analysis of
pill and exercise compliance revealed: (1) the high- and middle
tertile-pill compliant GH/CS groups had 44% less pain (p = 0.08)
than the lowest tertile; (2) the high exercise compliant GH/CS
tertile had 34% greater knee strength (p = 0.08) compared to
the low compliant tertile; (3) the high exercise plus 100% pill
compliant GH/CS group performed better than all other GH/CS
groups in function (p = 0.07), strength (p = 0.04), and balance (p
= 0.007); and (4) for the high pill and the high exercise placebo
tertiles, only 6-minute walk distance exhibited improvements (p
= 0.08) relative to the lowest tertiles.
Conclusions: The use of glucosamine hydrochloride plus chon-
droitin sulfate, either alone or with structured exercise, results in
modest improvements in function, pain, and mobility that are sim-
ilar to results with a placebo. However, GH/CS therapy reduced
the use of rescue medication three-fold compared to the placebo.
High pill compliance and high exercise compliance proved bene-
ficial for participants in the GH/CS cohort, and the combination of
high exercise and 100% pill compliance showed the best overall
improvements.
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FIRST RESULTS ON JOINT DISTRACTION IN THE
TREATMENT OF SEVERE KNEE OSTEOARTHRITIS
A.C. Marijnissen1, P.M. van Roermund2, F. Intema1,
J.W. Bijlsma1, F.P. Lafeber1
1UMC, Rheumatology & Clin. Immunology, Utrecht, The
Netherlands, 2UMC, Orthopedics, Utrecht, The Netherlands
Purpose: Joint distraction demonstrates prolonged clinical effi-
cacy in the treatment of severe ankle and hip osteoarthritis (OA).
The present study describes the first results on joint distraction
in severe knee OA.
Methods: Patients with severe posttraumatic OA of the tibio-
femoral joint, who were considered for an endoprosthesis were
treated with joint distraction. An external fixation frame bridg-
ing the knee joint was placed. Joint distraction was performed
gradually until 5mm was reached (controlled on radiographs).
Intra-articular fluid pressure changes, expected to be required
for cartilage nutrition, were measured in the joint during distrac-
tion. The required absence of mechanical load on the cartilage,
preventing further wear and tear, was controlled on standardized
radiographs. Pain, functional disability, clinical condition, and
flexion of the joint were evaluated using a box-scale, a question-
naire (slightly modified WOMAC) and by physical examination.
A first rough estimation of costs was compared to that of joint
replacement surgery.
Results: Six patients (48 ± 3yr) with severe posttraumatic OA
have been treated, for 3 (n=3) or 2 (n=3) months. Mean intra-
articular fluid pressure was 1.1 ± 0.2kPa during relaxation and
8.2 ± 2.4kPa during loading (similar to ankle distraction). Me-
chanical load on the cartilage was absent during distraction, as
was shown on radiographs. Pain and disability were very high
before treatment for all 6 patients, 75 ± 5% and 64 ± 7% of the
maximum score, respectively. Pain decreased significantly one
year after treatment to 14 ± 6%, while disability decreased to 7
± 3% of the maximum score. Clinical condition was worse before
treatment, 34 ± 9% of the maximum score, and increased to 88
± 7%. Flexion of the knee remained normal. No differences were
found in clinical efficacy of a 2- or 3- month distraction period
one year after treatment. The clinical efficacy persisted during
the second year of follow-up. Joint distraction as described was
calculated to be more than 1.500   cheaper than the 1st joint
replacement surgery.
Conclusions: During joint distraction of the OA knee, intra-
articular fluid pressure was maintained while mechanical load
on the cartilage was absent, a combination considered to be
important for cartilage repair. Clinical efficacy was surprisingly
quick and good (almost complete normalization) and lasted for up
to 2 years now. Assuming clinical efficacy is remaining (for ankle
OA 10 years profit has been demonstrated) knee distraction in
case of severe OA is a very promising treatment and with that a
prolonged prospective multi-center study is justified.
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EVALUATION OF ARTICULAR CARTILAGE FROM
OSTEOARTHRITIC FEMORAL HEADS USING THE OARSI
GRADING SYSTEM
M.C. Niesen1, J.M. Hoffmann2, H.F. Stampfli2, M.W. Squire2,
L.D. Kaplan2
1University of Wisconsin School of Medicine and Public Health,
Madison, WI, 2Department of Orthopedics and Rehabilitation,
University of Wisconsin, Madison, WI
Purpose: The grading of osteoarthritic cartilage has been based
on limited grading systems and imaging techniques. The newly
developed OARSI grading system (Osteoarthritis Research Soci-
S184 Poster Presentations
ety International) as defined by Pritzker et al. 2006, differentiates
between all levels of changes in articular cartilage. This grad-
ing system was used to grade femoral head articular cartilage
to (1) determine if there is a consistent pattern of degradation
in Osteoarthritis (OA) and (2) investigate areas where healthy
cartilage (grades 0-2) can be found for research and clinical
purposes.
Methods: 22 femoral heads (average age 64.6 ± 11.9 years,
range 45-86 years) were collected following total hip arthroplasty
procedures. On the same day of surgery, the articular cartilage
was assessed for areas of degradation using a simple application
(grade only) of the OARSI grading system. Cartilage was divided
into 12 zones (1 through 6 on the anterior face and 7 through
12 on the posterior face) and graded using a modified form of
the OARSI grading system (grades 5 and 6 of the true OARSI
system were combined into a single grade). The average grade
of cartilage and amount of each grade of cartilage (0-2) in
each zone were calculated. All protocols and procedures were
approved by the University of Wisconsin - Madison, Institutional
Review Board.
Modified OARSI grading system
Grade Key Features
0 Normal Cartilage
1 Threshold of OA, superficial cracks, matrix swelling
2 Discontinuity and some loss of superficial cartilage
3 Vertical fissures into the mid zone cartilage and extended cracks at
angles from vertical
4 Cartilage loss and erosion
5 Complete erosion of articular cartilage and any pathology of
underlying bone
Results: Cartilage lining the medial face (zones 2,4,6,7,9,11) of
the femoral head had significantly greater average grade then
lateral face cartilage (zones 1,3,5,8,10,12) (p<0.0001). Similarly,
superior cartilage (zones 1,2,7,8) had significantly greater av-
erage grade then both middle (zones 3,4,9,10) (p=0.0004) and
inferior cartilage (zones 5,6,11,12) (p<0.0001). Middle and Infe-
rior zones did not have signficantly different average grades of
cartilage. Statistical significance was found after comparing the
amount of grade 1 and 2 cartilage between zones. Grade 1 car-
tilage was in greater amounts in lateral zones then medial zones
(p=0.03) and was in the greatest amount in zone 3. Similarly,
Average Grade of Anterior Face Cartilage
Zone Anatomical Location on Femoral Head Average Grade of Cartilage
1 Superior-Lateral 2.98
2 Superior-Medial 3.50
3 Middle-Lateral 2.37
4 Middle-Medial 2.95
5 Inferior-Lateral 2.53
6 Inferior-Medial 2.81
Average Grade of Posterior Face Cartilage
Zone Anatomical Location of Femoral Head Average Grade of Cartilage
7 Superior-Medial 3.42
8 Superior-Lateral 3.11
9 Middle-Medial 3.08
10 Middle-Lateral 2.74
11 Inferior-medial 2.87
12 Inferior-Lateral 2.46
grade 2 cartilage was in greater amounts in lateral zones then
medial zones (p=0.0002) and was found in greatest amounts in
zones 3 and 5. Normal cartilage (grade 0) showed no differences
in amount between zones.
Conclusions: As Pritzker et al. 2006 stated, the OARSI grading
system permits researchers and clinicians to correlate the stage
of OA with the gross pathology of the cartilage. That is, the
more advanced the OA, the deeper the cartilage affected and
the higher the grade given. Using this system, it was determined
that pathologic changes in hip articular cartilage begin in the
superior-medial zones and progress inferior-laterally. The exact
reasons for this pattern of degradation remains to be determined,
however, the effect of differences in amount of weight supported
by different surfaces of the femoral head could be a possibil-
ity. For research and clinical use, the highest quality cartilage
(grades 1 and 2) can be found in inferior-lateral zones of of the
femoral head, specifically zones 3 and 5.
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SITE-SPECIFIC PREVALENCE OF OSTEOARTHRITIS IN
TWO PREHISPANIC MEXICAN POPULATIONS.
A PALAEOPATHOLOGIC STUDY
M.I. Segura-Esquivel1, L.R. Couoh-Hernández2,
J. Mansilla-Lory2, L.M. Amezcua-Guerra1, I. Leboreiro2,
R. Espinosa-Morales3, M. Martínez-Lavín1, C. Pineda1
1Instituto Nacional de Cardiología, Mexico City, Mexico, 2Museo
Nacional de Antropología e Historia, Mexico City, Mexico,
3Instituto Nacional de Rehabilitación, Mexico City, Mexico
Purpose: To determine the prevalence and anatomic distribu-
tion of OA findings between two prehispanic populations with
different physical activities: hunter-gatherers [South Region of
Baja California (SRBC)] and agriculturalists [Cuicuilco, Valley of
Mexico (CVM)].
Methods: A descriptive analysis of two collections of human
skeletal remains preserved at the Direction of Physical Anthro-
pology of the National Museum of Anthropology in Mexico City.
The hunter-gatherers skeletal materials were recovered from
different sites in SRBC whereas agrarian skeletal remains were
found in the archeological site of Cuicuilco. Their antiquity ranged
from 600-150 BC (CVM) and 1320-1420 AD (SRBC). A macro-
scopic visual examination was performed on each skeleton to
assess the occurrence of OA, as defined by the presence of
osteophyte formation on the articular surfaces. Age and gen-
der determinations were made by the standards techniques
in physical anthropology. Estimated age was categorized into
four groups: 20-29, 30-39, 40-49 and 50-yr or older. Skeletons in
which the preservation conditions limited its evaluation and those
under 20-yr old were excluded
The anatomical sites evaluated were: shoulder (Scapula [glenoid
and acromion], clavicle and humeral head), elbow (distal
humerus, proximal ulna and radius), hip (acetabulum and femoral
head), knee (femoral condyles, tibial articular surfaces and
patella) and axial skeleton (cervical, thoracic and lumbar spine
segments). The skeletal preservation status, completeness, pres-
ence of eburnation, and pitting were also recorded.
Statistics: Descriptive analysis included mean, standard deviation
(SD) and proportions. Inferential analysis was supported by: t test
for parametric and continued variables, two-tail z test was used
for non-parametric variables. Stata 8 ® (college station) program
and SPSS V.10 ® (Chicago IL) were used.
Results: Both collections comprised a total of 231 skeletons,
130 specimens were excluded (63 due to age under twenty,
and 67 because of its degree of damage or fragmentation).
One hundred and one specimens were included, of these 57
(56.4%) were from SRBC and 44 (43.5%) from CVM. Gender
determination: 43% were female, 50% male, and 7% unknown.
